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(57) [K*?JI 

<0{I-§-iEIIS:r>'7'-^-i: U-CSft^n. C(^ft#Ei®«: 



(sDinta* mm^ 

B6 0C 23/02 
23/08 

B 6 0 R 16/02 6 2 0 




[0 0 0 1] 

[0 0 0 2] 

ffi^MS-r^^s^^^^o m^i^^mw- 7-52621 



^ga^Pl 0-309914 



[0 0 0 3] 

[0 0 0 4] *:^^^i_hla^^;^^ciE;^f/J:$i^;rclt><^-e. 
[0 0 0 5] 

i^(o^WS.h. ^\%^^^^(n>^>(^^^^}i^m\^^x 

[0006] ZOjiptd, 9 ^ ^^'^^(O^^^^^t^ 

fii3i^3S2Jciatt(7>^i^ii. ffi3ie^iia«fe(/5^>r-^^ 
[0 0 0 7] ci^^;l<J:0. :i:«<7:>D-7^-i^3 ^^tro 
co^^ti, ff5i^iS2lB«c^^-^-^^^^li<*iliS^B*-*5V> 

[0 0 0 8] z.(OtL^. i|Hl#^^aS(tyt*:«i;55ifcDtfc 

^m<Dw^n.^ i»3ft:si7!j^3is®coi$^^-^^^ffii^m 



(3) 



ne^W-l 0-309914 



10 0 0 91 ^(otitb. mm^m^zMx^x. ^<dw^^ 
[0 0 1 0 J 

ftl 3. 1 4^-<rtCli^>!r(D[Hlfe$6tCa — 1 S-"-! 8 10 

*:i»iairviM 9-2 2 t LT<0«SStf ^/iJ^T 5/^*^ 

9-2 2JiS7>f irvx— (WSM) 23a-23 
dJC<toTa^»JIBJlHlK ECUtV^9) 2 5<0 

4g^2 6 a-2 6 dtc:g3j^$nTV>5o ^yi::&^«12 

^JBE-fe>1?-3 0^s^^te5i^rv^-5o 
lo 0 1 1 ] ia2*ii7-f ■^u;^^><-^S5tffi-fevf-3 0 
0>^n -/^m^^-r, |i3I2l>l3. ^^JI<5^— v^3 1 fi^-r 20 

X.f^3 0 OMHz32:f:i6 0 MH 2 ^ScOiUflft^ t 
[0 0 12] Ig|3fii^{tf§-^oita:7ix— i.:7:i~^5/ 

tiib(D I Dn-^:^'^WtnhKX\^^^o ^^^^mmWitLX 30 

^^^ikmi.xMmmi^i&m'r^^-fr^mmRxj^. • 

[0 0 13] m^fL^Ms sti^jx.*^ y ^^>Am5te^ffiv^ 
fc^jt^-c. ^mmm^3 6i:i:z<Dm.mmm.3 5i}^h(Dm, ao 
m^^miti.x^^m^-i^3i. 3-hMt:Si53 2. iii 

S = n- Q-k=(Pfr-Pfl) 
= (A f r - A f 1 ) 
4 te^/r iJ' ^ 2g^ffid5IE^T^tt<D ^ ^^S;&5B§ 

A f r - A f 1^0 
Arr-Arli=fO 



>1^3 0;d^<baHt^nfc(t#fi^«IWlciai/>*tfj«i 2 
o<:(6it -fe Vi^ 2 0 17 ^ 2 3 b fSft $ n 

ECU2 5lC«jf^$ix^>o ECU2 5l;i0fl;t(^$:||it-fe 
>•1^ 1 9 — 2 2(D^m^-^^m't^Tl^^a o,^:/u— 

(ABS) co^JIgl^tf orv>5o 
[0 0 14] ECU2 5<7>iSq5^2 6 af:i-<:^e— ^>>^ 
fgSlHl^4 0 a ^^^Lr>'^^y>'T[HIK4 1 tC^g£^*X5 

^^^^SLCo^iff{.xmmi&Sim\B\»4 2^zm 

fi2$iX"Cl/>5o 48^2 6 b — 2 6 d*-<r|iy^5/:7 

riH]gS4 1 icgii^^n. ^<^y^Tm^4 KDmmmiE-^ 

(07^tiii^^\^y ^ XKic^ffiOSac 1 -C 4 LTS 

10 0 15] -O-e— y>'>^SlS[Hlte4 0 a 
— 2 3b v-e— i$^>^^|)SgSLTy><^U^:$' 

0^iiLrie5ii^S^tiHigS4 2tC'^j^&$n6o 

fc^-t5^>->^SiSEl5ll»4 0 a iriB-S'S*C0;&5am^©:fc 

^i^^6c i§?Jli^S:ft[H]K4 2fi!7>r-^u^:^w'ir^m 

[00 16] >'<S':7rI5IK4 ltt4g^2 6 a-2 

6 d^>«r7;)^b^jf^$ix5*ttiS-lr>-iM 9-2 2*^ 
0^1^ ffl^-^/^:^ ^i&mmM LT-^>f iJ' o =t t'^.^^jr 4 
3tC^jj5&-rSo -^-r ^nn^fcTa. — i5^4 3T-fT9^0i^tC 
ov^-c^^i-6^c:, :^»j$irViM 9-2 2*><r-CMtti 

M^<j\^>^<D:^^:y hi^^P f \ , Pfr, Prl. Pr 

[0017] P£r==n - Q+ A f r 
P f 1 =n • Q+ A f 1 
Pr r=n -Q+Ar r 
P r 1 =n • Q+ A r I 

(aU, n\^m». Afr. Afl. Arr. Arl^>«r 

t^m. <^±^i5:Umxh^»,^xmt>^ti^o 

[0 0 18] 

- (P r r -P r 1 ) 
-(Arr-Arl) (l) 
A f r - A f 1 = a 
Arr~Arl=0 

t^j:^). S-a (=9^0) tf£^o ^rci4®dSi--<riE« 
JE^'jr e>Jf. Afr, Afl, Arr. Arl (l«5fi 

10 0 19] IIl4Ji-^-r ^D^^^t'a. — ^^^4 3d5||tT-r 



(4) 



^mib^^i!>^^n%ni.. -^^ ^^^^^ ^^y^<n <d^^\^:^ 

y 1 2 -eji^-^yi^^:* f> P f r (^Md^^J^MQMc 
^;!i-^;6^^m'JU. P f r < QO^-^fl^T^ 5/:^S 1 4 

[00 20] t w ^-e. ;i7 P f r *i:&tlJ^O^*| 

0. Sti-^/ hO;«7^7:x^p f 1. prr, pr 

aJi:;S7!i7>-h-t-5. ^5£fitQ*i^Jxtf 3 O 0 0 Q-Cfc 

> h Lfc:<7 n f r . nfl. nrr. n r 1 

(^ffl^^fc^l-ct •^>':^^ p f r , pf 1. prr, p 
r 1 ^^\Z.m%'r^. 20 
[0 021] pfr==pfr + nfr 
p f 1 =p f 1 +n f 1 
pr r=pr r+nr r 
pr l=pr l+nr 1 

:L(DmW^. :^'TV^S 16 -C, tl^l^^ n i T , nf 

[0 0 2 21 y^'r^y^S 10 — 516 ^;Nfe»95Sb^^. 
;^X5/7'S 1 2-Cp f r ^Qir^^^coTt^-a^li^^-r 2/:?'S 
isidiitfo r r-eiiffit^^i^i^^ P f 1 . prr. p 30 

lC.i:i9pfr, pfl, prr, p r 1 i: Q i: <7>iS 
^Afr, Afl, Arr, A r 1 Srajli"5o 
Afr = Afr + (pfr -Q) 
Afl=Afl+(pfl -Q) 
Arr = Arr + (prr -Q) 
Arl=Arl+(prl -Q) 

^ U > h l^^'^ P f r , pfl, prr. pr 

60>^7":y:/S 1 8, S 2 0 ^ n EiK 19 Ufc^, :y 

<D:^^3S^'?>'^;^d54 8 0 0 0 0^</t';^iSrjSx.Si:, 
y-f^ 2 2(c:iitPo 

[0 0 2 3] >^.7^';/:/S 2 ^XytVi'^y =7 ^ \ u d g e 
$:0(c:ii-fe5/ h ^^(^^T'^^^S 2 4-C4^0SiaLii 
(Afr-Afl-Arr+Ar 

K<Afr-A£l-Arr-hArl (D^^ytT^v- y':f 

S 2 6"CW3S7 7^ j u d g e ^ 1 (C-fe 5/ b LT^^r-'y so 
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2 8 \zM^. Af r-Af l-Arr + Ar 1 

[0 0 2 4] ;^7^:y:^S 2 8-eJ:i4lS(Oailffill;6^^» 
?&S¥SW: (Af r-Af 1-Ar r + Ar 1) 

r-Afl-Arr+Arl (Om^\'Xy^'r y^ S SOT 
n^yy^ '} u d g e ^1 h LT:^7^ 5^>^S 3 2 

-K^ A fr-Afl-Arr+Arl 

[0 0 2 5] y^'ry:fS 3 2 -Cfii|^J3e:77 ^ j u d g e 
1 ^^^;i^^4^JJSiJL. j u d g e = 1 (D^^i^^'ryy 

d g e 9fc 1 a)»^li-?:0^^:^7^iy:/S 3 6 JCiitfe o 
^ Di&I^S^^W: (Afr-Afl-Arr+Arl) 
K;5> b - K ^ -t?c^©fflJ- -5 # 4 tl*>8r o^^iS 

[0 0 2 6] ^^T^'^TT^S 3 a3»<B2gA f r, A 

f 1 . Arr, A r 1 ^>«r ^if a y ir^' bb. 
^;/:7'S 3 8-C1^-<i^/^:^^>>^^?'^'^cr y-fei/ h 
^^l^^ptT, pfl. prr, p r 1 *>«r $r-^n y 

(f r) Xttfemft (r 1) <Dm%J^tmT X^itt^m 
^M^^it (Af r-Af 1-Ar r + Ar 1) tiiEi: 
. fetfrft ( f 1 ) Xfi^^lt ( r r ) <D^f^mif^i& 

[00 2 7] I2I5«;::*3V^T. ;^7"5/:/s 4 o-eti!7-f 
u;?^ >f -V^^E-fe >'1^ 3 0 T-^yi:*8fI*&<OS»m S P 
f Tt^lE'^f>^'^t^^mn^^o SP f r :i5iE^-C;^jrJ-tix 

L, ;j^7^2^>^S 4 4-C»^S:^foT50i3®^*^T-r5p S 
P f T t^lEm^iW^'^^'ty^'r yy^S 4 6T*ilb?^m^^W:A 
fr-Afl-Arr+Arl ib^lEfi^'^t^^Pmi^. tb 
^tS^Slt^SiE"Cfc^^^^^x^;/:?'S 4 8 {zm^. ^^JE 

[00 2 8]-:^, ysy^y':rS4 6X'W}^m^^^^^'^ 
(Om^^ty^'ryys 5 O-CA r r < A f 1 ^^^-^5^^ 
S^Ji^^JpiSUL. A r r < A f 1 (Dm^^-ty^T^ y^S 5 2 

izmA.X'm%&i&T\-i&mi^tm^\^y^7' y^s 4 4X' 

^n^nVo A r r > A f 1 ^^ti'^li^T'^/l/S 5 4{C 

it A.T^^Si6T»i^^SI ^ L X s/ S 4 4 
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[0 0 2 91 :i(D^mV^'C{t.V-(^\^:^^^^^%S,± 
>1^3 0(75«fg«-g-^, wCOiri^l^a 0;65^Jte>ix^^ 
16 1 2(?5^liil-ir>'1^2 0$:SjKLT^^5!7-<ir^N— ^ 
>^2 Sb't^grftLTi.^^o C«^^ftft-i-»i^;tf^j^^l& 
3 0 OMH z i:<:iii^ir>1^<^ffi;^-r^>$:(iiI^^V^>^tc 

17 ir ^ ^ -^^^iEir 3 o (0«ft^t#^Sfi-t- 
ly^-Tii^bE C U 2 5 ^ T^CD^M^Wtn ^ii^^mit'^^Ji < nc 
[003 0] me n:^¥^^mm,(r>m 2 llife^Jco«fi£igsr 

:^-t-o mm^. l. l 2RXJ^&:^m^l 3. 

1 4*>er{Cfi*>«rc^lpItetttCn — ^ 1 5 1 Sd^^Jtb 

9--2 2 t l.XComMtTyi^T^yZ/'^^ii^W'fh 

23a^23d«Cj:oTECU4 5 0«^2 6 a 2 6 

U >f > 1^ 3 O it ^ 1/ ^ 5 „ 
[003 1] }P^'tu:^^^^^^S.-t:y^3 0t^hm 

CU4 5 JilW;t{»lftjS-lr 1 9-^2 2 co^ff-^^^ 
^-rsrv^n y>j^:7^u— (abs) O0J» 
^tfoTl>6o ECU4 5£DiS^2 6 a -2 6 d^><r|:i 
>r ^-t*— i^^^;^^S(HlS&4 0 a— 4 0 d^ifri.Xy<yy 

rm»4 iK^t^^ti^t^^z^ S-g^^ftco 1-co 

4^:rt'LTii5i^S^^ftlHl^4 2tC^j^$nTV>6o * 30 

[0 0 3 2] ^ Vt^— :^^>^IiSlHlSS4 0 a'-4 0 dfl 
y-Y-^yN— ^.;^2 3 a — 2 3 d 0>< :x fc^— :^>';^ 

Lri7 >r u;^ ^ ^^jE-fe 3 0 <oai«(t#^s 

K4 liBy^;I^gi^5,c^^«Iii:-r^o zcoitib. ±l5^fl 
ft-^iiS-g^Sftc 0 1 0 4 *>«r ^ii L-Cii;j^j&S:it 

IHIK4 2Jc^jK$ix^, w(0-r >^f-i$^V^I®®ElHlK4 
0 a--4 0 d ir^-^^SC 0 1 0 4 4o 
/^i^-rSo ii5/^iteSftlHlSS4 2*il7^'VU^^5^-r-^^^jE 
■fe>H^3 0(D2l«^S»Srl^ISL. 

^^i.xmmi.tim. m^-r^^t\zx^ ^-(-y^^k. 

[0 0 3 3] ^fc. >'T[E]^4 lftiS^2 6 a~2 
6 d*>4r;5i^e?«^$n'5*S3iir>'iM 9-2 2*>sr(^ 

-fe:xl^3 0<7)^ff<t-^^*«j$^'«/^^i:J^ifi?IS5>fflli-5 so 



fca?)(0-r ^^f— i$^:x>^S§SlHlK4 0 a ^ife-^^ftco^ 
^'P^'ty^—^^ 2 3b tcMUT<o;^^itTV^-5/i:a6, 

^^am-fe>-■»^3 o(cj:^<*mi)5-e#/^< /jr^, 

[0 0 3 4] C^LtC^^L. ^2|liS^jTMi#!7-r-^y^~ 
^:^23a — 23d (C^ LT-T > t*— ^ V^^fiSlHl 
iS4 0 a —4 0 d t^^^^M.C 0 1 —C 0 4 ^^^tTV^ 

ffi-fe 3 0 <bn;t^»^:fe*rStr«tto if coffifi 

m^m<DmmM^7T^-iro w\m^. :fe;&t(r^i i, i 22^ 

3. 1 4^>!r(;itj:^>«rCDlE]^$itCcr— 1 

^r6]LT*:*fe3$-fe:>-!M 9 — 2 2 LTComSSt^'^^T 
^yzf^^tm\rfht\.X^^^o ^^ftjSir^-iM 9-2 2 
fi!7-<^XN— j:^>^ 2 3 a — 2 3 dfC J;oTECU4 7 CO 
ig^2 6 a — 2 6 d^C^j!^$i^TV^:5o ^rct^tel2 0 

[0 03 5] !7-r-¥Ux^^>r-^^^ffi-fe:/i^3 oA^^as 

!7-Y^y>— ^;^XSft$ixECU4 7»C#ti^$tLe, E 
CU4 7fi^;t*«^iHr:/-tM 9 — 2 2(D^m^-^^ 
m-t^T>^u y^y'i^—e^i^^y'M. (ABS) cO^J^ 
^tr-oXl/^So ECU4 70^^2 6 a — 2 6 d*><rti 
^:/tf— ^^^>^iHglsIK4 O a — 4 O d^^UX^^3/7 

r[Hl^4 i\zmff^^ti^t^\z^ ^-&^ftco 1-CO 

4^^LXii5i^a^^ftIe]K4 2^cSjK$:^^XV^5o * 
it. ^<!y:7rIsIK4 io*tSiSft-i-<oA;tj«^fi/>rx 
IS^*ffi£7)^fi:C 1— C4^:fM.Xg^ift$ixXV>5, 
[0 0 3 6] >r :^fc:'— :^>^-:^Il^S0te4 0 a— 4 0 d*i 
^:?^2 3 a — 2 3 d tr—^5^v;^$rIigS 
Lxr7>r^u;^^^-y^^EEir>'i^3 0<Dmmin-^^^ 

8S4 ifflOJ;igffiixs:i^Sr«Jifc-t-^»o rcofea?), Jiiasft 

it-i-tijg'&^SC O 1 - C 0 4 ^>!r ^ii LXil^^^X 

8Xil*^$ixfc^-g'^fl:C 0 1 - C 0 4<?5V^m^^lo 
^ilo^S«fi#:dSiBJ^&g:ft[pIK4 2^ctti^&^i^So 
iaJl«Sft[Hl^4 2^i!7-r^U^^$^>r■V?^^JE-fe:>-t^3 
Ocr)iSltjl2^IS:^I^iau. cn$r^r«^/^igti^tc^mL.x 

[0 0 3 7] ^^^:7T 4 lli5S^^2 6 a— 2 6 d 

^>«r7!i^ib«if^$n5S^li^ir>^iM 9-2 2^^(Dmm 
i^th^</i-^ ^feff^gj^ LX-r i^^D=^vezx-^43lC 
mm-r^o CwX% y^-¥l^;^^-r'-\-^^jE'ir>-1h3 0 

^zms (B) (c^i-J:ptc8:7u— -^.jgggLX^ftft-^ 



iC®J^{§-^«:^*&L-r. ms (A) ic^-t-ct 
S^-r^ife-g-Sac 0 1'-C0 4$r^fa3 2 • T^ffiT^O 
^X-So 1 c h'--4 c htijfe'&^»CO l-'CO 

4 3 -efii«J^«S«lilK 4 2 om:^ u-<yuds*:^ ^ 6 

10 0 3 81 ^2^iS0y-etto— T^-^/'g 4<i<o 
if<o«:«>lc!7'<-^i^;^^$'^ir?5^JE-fe>'-t^3 OAS 

fg3^iS^J-ctim^g»6*)Jc®Sfc-t*#^c (29tt 
*:«^Sg«<^»4^Jfe«iJ<7?«fiKia^^"ro I^I2«^. 

tflttll. 1 2^^U^&*m«&l 3, 1 4^>«rmfi^/rO 
©ettJ-a — 1 5-^1 8;d5^itbix. ^^^tn — 1 5 
--1 8 *><r (0»{Citr6] U-C**liSir 9-2 2 i: U 20 

Vf- 1 9 — 2 2ti!7>r-^>'>— ^>>^i£«l2 3 a — 2 3 dtC 
J:oTECU4 9eOdg^2 6 a — 2 6 d\Z.mWL^tlX\i^ 

[0 0 3 91 Ell o*i!7-<ir U':^^>r-V'^^iE-fe^^1^5 

o<o:^a5'i^^ia«:^'ro i^ia^". &m,]£^-^Jz lyt^ 

SS3 3fi^jf^^ix5=»-KT-fiKj^iS^i^IS9L. J^««c:ds 
fiajx.ti3 0 OMHzXiie OMHzSSiDjgftm-i-^ 

-fi^kri^T^-rz At^h'^-T^o T>y-rb\Yi. 
ECU4 9 ct '9 3lim^ixfcS5jliSm;/3^S:fti-^o 

om}il^^:^^bu-c^^iE^~i:^3 1, =^-K<bSi53 

2. 3||^lll]iS3 3^^tC#^jf^*t-So Jifa(OT^7^'^5 

10 04 01 l7>r 0;i)*^jil 

T7^^^^_^,;;?,-eS^t$KECU4 9tC#^^^^n6o E 
CU4 9(ie«j;tl»^iiir>^iM 9-2 2<D^m^^^ 

m-t^T^''^^ y^y^—^^'^y"^ (ABs) (om"4^ 

S^^To-CV^So ECU4 9C0^^2 6 a-2 6 d^>5rti 
^ ^t'— ^>'^^^[HlSS4 0 a— 4 0 d^^\.Xy<yy 

4S^^^L-cs^as^t(HIK4 2(c^<^$*xrv^So * «> 
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^^m<^^&C 1— C4^^^LTgjfe$i^rv^^o 
10 04 1] -<:^fcf— y:^;^IBS0K4 0 a — 4 0 dli 

!7-f "V'>'^— 2 3 a — 2 3 d (T^-Y :x l^— :^>'>^ ^2SS 
L "C 17 u;^ ^ -^^^ffi-fe ^-i^ 5 0 <^3IHtfI-^S:S 

K4 Hl!ltcirlDttSwi:^«3iti-6o :L(OtLib. ±fag:ft 
ft-i-l^^'&^ftC 0 1 — C 0 4*-^ SriibT-^/^^TT'U' 
:J^i^4 8(C#tifs&$iX. -^yV'^^l-:J^1^4 8-Cil^$iX^ 
jft-g-^ac o 1 — c 0 4<ov^i*ix36»io^jio:fe^^{tft 
-^ds^-f 5/^5 5«riiUTifii^iftS«lHlK4 2tc^^$ 

[0 0 4 21 S^«S«EK4 2f:i!7>f irw;'^t5'>r-\'S 

fil ^i/ZT'co^^ ^ o =2 vt'zi- — 4 3tc:#t^&$ix6o 

4 1 liiS^2 6 a — 2 6 d *>«r 
$H-5$:|S3SirViM 9 — 2 2*-* cO|Hlte«^m^'^/^^^ 

[0 04 31 -^>r^cr='>f ^ — ^4 3t:i;^^ 5/^5 5 
icBJ^»Sftls]SS4 2 ^Sr^^^-frfc^t^-e-^^^^^T^^-^ 
1^4 8JciyW«-^S:#^*&b-C. S^iKS^-rsS'g'^ftC 
0 1— CO 4^^rp'5 2 • T*fi5:T^'9^x.5o :itvtc:.t 
9^ -r-CiJ^ D =i^^tf:=. — 4 3"Cfiii5Jli&SfiIi]K4 2 

^it^mcx^mm^^^m^^tix^^^ :zt^^^n. 

[0 0441 5/^5 5ll'^'<i^n=r>^t^^ — ^4 3 

o^J^SlcJ: 19 iSJlil£S:<t[H]8S4 2 irSJ^^SmjtJaift^ia: 

^Lr-^/W'f^^i^^i^4 8 J;i^)^i-6o ^^-f^y^ss-c 

{t®K5 6(7>m:/ji--5ii5Jl«E«:^36s-^>'W'^::?'v^^i^4 8 
coil^ bT V > ^ j1 LT 17 ^ 1^ ^ ^ ^ 

m-fe:^i^5 o<D^itbix^^«st-*fj£*t-'5t7>r-^>'N-^ 

■y^^EEir ^-if 5 0 tc^ LXaiil^ tb«iSfflffl»ffi 5 31^ 
[0 0 4 51 CCOm4^ffi0II-Cf±!7>f •^U>^^-Y-^^« 

'r^:^^^m\^-xhSi^\ ^(om^s mi. me. m 

7. Ig}9^-<r<0-e>r iJ^ciia^^lf^. — ^4 30f^«!)»;iiai 

1 f,z7r^-r^ ^ ^^^mmmmm^m\^^^o 
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(0 0 4 61 mi 1IC:^V^T. <:«ia$-lr ^tv 

5c cc-eil:$:i^<0 4*i*^<^*ttj$fI#dS^5t^f81S 
Jcll^^:^g|x.bKT>'<^^ hv^"^:7-^y^^$^S^l i o 
^tt^p hv^:3^:7-<yu^»i 1 OJi^Rlx.*! 5ia<Ox< 
:xhv<:x:7>r/i'^BPF i i Oi --i i Os <tt)«j** 

i^TV^^>o :i(Dy<>'Fy<^y (BPF) llOi 

--1 1 os ^^(omi^mi&^^m^i^i'tmi 2tc^-ria 

PF) 1 1 Oi -1 1 05 *^<!Diiia^jS«:»«f±«^ 
i-6:i-:/1f— 14 0 ^(D:t:/'^-'y< l 4 0 i —14 
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* NOTICES * ' 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A wheel speed detection means for it to be prepared in all the rings of a car and to detect the wheel speed of each 
wheel, A transmitting means for it to be prepared in at least one wheel, to detect the tire pressure, and to transmit the dispatch 
signal of a tire pressure, A receiving means to obtain a tire pressure from said received dispatch signal, and the wheel speed of all 
the rings from said wheel speed detection means. In the ttre-pressure detection equipment which has a judgment means to judge 
the tire-pressure condition of all rings using the tire pressure from a receiving means Tire-pressure detection equipment 
characterized by having an extract means to take out said received dispatch signal from said signal wiring, and to supply said 
receiving means while receiving said dispatch signal by using as an antenna signal wiring which supplies the wheel speed detected 
with said wheel speed detection means to said judgment means. 

[Claim 2] Tire-pressure detection equipment characterized by forming said extract means in the signal wiring of each wheel speed 
detection means of all rings in tire-pressure detection equipment according to claim 1. 

[Claim 3] Tire-pressure detection equipment characterized by having a selection means to choose the dispatch signal which any 
one extract means outputs in tire-pressure detection equipment according to claim 2 among the extract means formed in each 
signal wiring of said all rings, and to supply said receiving means. 

[Claim 4] Tire-pressure detection equipment which is fonmed in said transmitting means and characterized by having a high- 
frequency power receiving means to receive the received high-frequency power and to store a power source, and a high-frequency 
power transmitting means to transmit high-frequency power to said transmitting means by using said signal wiring as an antenna at 
a predetermined stage in tire-pressure detection equipment according to claim 1 to 3. 



[Translation done.] 
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* NOTICES ♦ ' I . 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

raraininj »h.el speed by inakiitl into critaria j T , . ™ "* •>>e«l SP««I of *• 

equipment which has a judgment means to judge the tirT-rresrurrl^diJ?^ ^ ^ ^''e-P'-essure detection 

means While receiving said dispatch signal by Sng as an J^ennl J^rJ ''^ ""^s us.ng the tire pressure from a receiving 
wheel speed detection means to said judgment means Thas an ^^cJ V"''? ''"^^'^ with said 

foMsr'""^' ^"'^ *° ''"'''"^ ^«°«iving means *° °^ ^^Pateh signal from said 

to a ric^^™;^^^^^ -Hi^^T'^Hi^rr^^^^^^^^^^^^^ — 

rts car loading nature improves. Invention according^ cSm 2 forJis^d «^ r"'*' ''^ ^^^^ ^'''^ ^ ""^^V- 

?0»:.7r::^ --J" etie^t'^c-^^^^^^ - - -eel speed 

.ocation. the dfspatch sPgnl, of^tLbYv^^rn^^^^^^^^^^^ ^« transmitting means becomes which 

means to choose the dispatch signal which any one exJ^act m^»nc 1 1*°!'^^'''* Invention according to claim 3 has a selection 

f^S f *° ^"'^P'y saS^receiJIng means rn^re-press"^ tf'^* ""^^"^ ^""^'^ ^^<>^ wiring 

[0008] For this reason, even if the wheel which establish^ tZT ^'i"f>"*^"t according to claim 2. 

tire pressure is receivable, recognition tjlcalils at^h " r'"' "'^"^ ^'^'^^t^'^ --^^l 

a^d^^oTor™^^ 

means by using said signal wiring ntenna -Vde^ir s^^^^^^^^^^ 

TfsXT::,:::Z. ^ '^^^ — -PP'-d by wire.ess and a transmitting means can be 

[0010] 

Rot. 15-18 „„p„„ i„ ^ h.v^g - „o?Lrr^^S Tlf -W'^vely - being alike _ 

electromapietism as whe.i speed sensors 1 9-22 — ..,1, "!°r'°'"^' ' fl' — "oh «e«r tooth — oountering — tlia 
detection means are connected toTe w™^?. 2(JJm S^,^a/. r""™* "'^ « '^'h -heel Weed 

s^:i=^r--a'^nd'riets:d«^^^^^^^^^^^ 
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detection value is changed into a predetenmined code, and a sending circuit 33 is supplied A sending circuit 33 modulates a 
subcanrier In code supplied, makes it the sending signal whose frequency is 300MHz or about 60MHz. and transmits this from an 
antenna 34. 

[0012] Drawing 3 shows the information frame format of a sending signal. The start bit for a synchronization is prepared in a head 
among this drawing, and the ID code for next identifying a wireless tire-pressure sensor is prepared Next the code of a tire- 
pressure detection value is arranged as detection information, and when the DAIAGU information which detects the abnormalities 
in a sensor continuously and is transmitted to a car side, and a different sensor at the time of sensor exchange are used, the 
variation sign for recognizing that by the car side is arranged And the stop bit for a synchronization is prepared in the last. The 
above-mentioned air time of one frame is T. In addition. DAIAGU information and a variation sign are not necessarily required. 
[0013] DC power supply 35 are what used the lithium cell, and the power control section 36 stabilizes the power source from these 
DC power supply 35. and they supply it to an air pressure gage 31. the coding section 32, and sending-circuit 33 each. It is 
received by wire harness 23b of the wheel speed sensor 20 of the forward right ring 1 2 near in distance, and the signal transmitted 
from the wireless tre-pressure sensor 30 is supplied to ECU25. ECU25 is controlling the anti-lock brake system (ABS) which uses 
each signal of the wheel speed sensors 19-22. 

[0014] Terminal 26a of ECU25 is connected to the RF receiving circuit 42 through the joint capacity CO while connecting with a 
buffer circuit 41 through impedance equalization circuit 40a. moreover, the terminal 26 — each is connected to a bufFer circuit 41 
and b-26d of input terminals of the wheel speed signal of a buffer circuit 41 is grounded through the capacity 01 -C4 for noise 

rejection. 

[001 5] Impedance equalization circuit 40a adjusts the impedance of wire hanness 23b, and the sending signal of the wireless tire- 
pressure sensor 30 is made easy to receive, and it inhibits that this input signal flows to a bufFer circuit 41 side. For this reason, 
the above-mentioned input signal is supplied to the RF receiving circuit 42 through the joint capacity GO. This impedance 
equalization circuit 40a and the joint capacity CO correspond to an extract means. The RF receiving circuit 42 aligns the transmit 
frequencies of a wireless tire-pressure sensor, and after it changes and amplifies this to an intermediate frequency, it restores to 
the code of a tire-pressure detection value by detecting. This code to which it restored is supplied to the microcomputer 43 of one 
chip. 

[0016] moreover, the buffer circuit 41 — Terminals 26a-26d — respectively — since — the wheel speed sensors 19-22 supplied - 
- each rotation detection pulse is shaped in waveform and a microcomputer 43 is supplied. The principle of this invention detected 
by 1 9 to wheel speed sensor 22 each is explained for explaining the processing performed with a microcomputer 43. Four counted 
value of each wheel speed pulse is set to Pfl. Pfr. Pri, and Prr. A degree type will be materialized if the predetermined value Q is 

used here. 

[0017] An integer, delta fr, delta fl and delta rr. and each deltari of Pfr=n-Q+delta fH='fl=n-Q+delta flPrr=n-Q+delta rrPri=n-Q+delta 
ri. however n are the deflection (addition deflection) of counted value. Here, the deflection S of the laterality of a front wheel and 
the laterality of a rear wheel is the dynamic load radius ratio k and equivalence, i.e., approximate value, and is expressed with a 
degree type. 
[0018] 

S=n-Q-k=(Pfr-Pfl)-(Pn-Prl) 

= delta fr-delta fl -(delta rr-delta ri)... (1) 

Each tire pressure is normal four flowers, and if the tire radius of each ring is abbreviation identitas. it will be set to delta fr-delta 
fl«»««Odelta rr-delta ri*«0. and will be set to S**0. Moreover, if one of right and left of a front wheel blows out for example and the 
tire radius becomes small, it will be set to delta fl-delta fl=adeltan-delta ri=0, and will become S=a (!=0). Moreover, if all of four 
flowers are normal pressure, delta fr. delta fl, delta rr. and each deltari will serve as a value near the zero. 

[0019] Drawing 4 shows the flow chart of tire-pressure alarm processing as a judgment means which a microcomputer 43 performs. 
This processing is interrupt processing interrupted and performed every 6msec(s). Among this drawing, at step S10. the value of a 
cycle counter distinguishes whether it is under the predetennined value n (n is 1 6). and. in cycle counter <n. it progresses to step 
SI 2. In addition, zero reset of the above-mentioned cycle counter is carried out at the time of initiation of a main routine. At step 
SI 2. the value of an impulse counter pfr distinguishes whether it is under the predetenmined value Q, and, in pfKQ, it progresses to 
step SI 4. 

[0020] By the way. Counter pfr is a 15-bit counter which carries out the addition count of the wheel speed pulse of a forward right 
ring, and carries out the addition count of the wheel speed pulse of a forward left ring, a right rear ring, and each left rear ring by 
the 15-bit counters pfl and prr and each pri similariy. The predetermined value Q is 30000. At step SI 4. a degree type integrates 
the counters nfr. nfl. and nrr which counted the wheel speed pulse of the forward right ring generated after the last processing, a 
forward left ring, a right rear ring, and each left rear ring, and the value of each nri to Counters pfr. pfl, and prr and each pri. 
[0021] pfr=pfHnfrpfl=pfl+nflprr=prr+nrrpri=pri+nri — after this addition, at step SI 6. zero reset of Counters nfr. nfl. and nrr and 
each nri is carried out. and they end a processing cycle. 

[0022] After repeating steps S10-S16. when it becomes pfr>=Q at step S12. it progresses to step S18. Other counters pfl and prr 

and the value of each pri are also near the Q here, and a degree type integrates the deflection delta fr. delta fl. delta rr. and delta ri 

of pfr. pfl. prr. each pri, and Q at step SI 8. 

deltafr=deltafH- (pfl^Q) 

deltafl=deltafl+ (pfl-Q) 

deltarr=deltarr+ (prr-Q) 

deltari=deltari+ (pri-Q) 

Next only 1 increments a cycle counter at step S20. zero reset of Counters pfr. pfl. and prr and each pri is carried out and a 
processing cycle is ended If it is set to cycle counter >=n. that is, the wheel speed pulse of a forward right ring exceeds 480000 
pulses at step S10 after repeating these steps 818 and S20 n times, it will progress to step 822. 

[0023] At step 822. the judgment flag judge is reset to 0, and it asks for a dynamic load radius ratio (delta fr-delta fl-delta rr+delta 
ri) from the addition deflection of four flowers at the following step 824. and distinguishes whether this exceeds a threshold K. In 
K<delta fr-delta fl~delta n-»-delta ri. the judgment flag judge is set to 1 at step 826. it progresses to step 828. and. in K>=delta fr- 
delta fl-delta rr+delta ri. it progresses to step S28 as it is. 
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So25l I '". J,**, "^^^'^^ t« ^teP S32. and. in - K<=deh3 fr-detet-^e^TtTJ^! H -'"'Ig^ent flag judge 

[0025] At step S32. the judgment flag judge distinguishes whethTr i^if f ^ '"""^^''^ *° =*«P S32 as it is. 

not perfonr. and illustrate alarm processing, in the^ase of7udgt= an aiiTrr" "'Z l'"' ^^"^ -hich does 

the case of judge!=l. it progresses to step S36 as it is An airSiluVr.U^ ♦ * T ^'^ Progresses to step S36 Ir 

rad^s rat,o (derta fr-defe fl-derta rr^dellla ri) being in the ^nl^t^^:, tZ-K - W ""^ ' ^"^-^ '-^ 

m«nt w '"'r ""''"^ ^^'^^^ nothing since it Js Se same M afr^ilu™ ,1 ~ '"'^ " abbreviation 

mentioned dynamic load radius ratio exceeds K. or the tire preVsure of ! ? tl^r 'V""*^^'^ "of^S that the above- 

siT^fc^rcou^^^^^^^^^ it'^co-^r V r r ^^-^ - - -~ 

nght rear nng (rr) falls, a dynamic load radius ratio se^es ^ niXe S« ^ P"^""'^^^ Pressure of a forward left ring (fl) or a 
tiiat the wireless tire-pressure sensor 30 is attache jra ^or^aS ri^T^f. h"'^ "'"'^ processing when presupposing 

£0027] In drawingj . it distinguishes whether the pneumiic ^Llu"??^J^lJr ^'^ '"1"°*^ • 
pressure sensor 30 is normal at step S40. Progressing to Sen S42 tf * ''^ ^« t're- 

nna perfon^s an alarm at step S44, and ends Trocessing V^en Is ^"f'" ^ forward right 

rr^delta ri distinguishes whether it is forward at steo S4B J''*"^'^. «"°rm«^ dynamic load radius ratio delta fr-delta fl-delta 
[iJi/on'SrT'^r ^'^^ p''?o-s''ara'a;^%f^^^^^ ^^^'"^ '^'^^^ P-^ess to step S48%nd 

K r ;<t:i ta^ ;rdeitf-^rr ^^^^^ ^n- ? ~- — ^ — - step 

r sT* step S44. Pro^ssingto step SS4 in de. ^..^^^Z^: ^^^^^^^^^^ 

t^foredTtjf str^^^^^^^^^^^^^ ^° ^ ^ ^ - 

frequency high enough and to carry out the freouencv senarTf^l ^ *u I °- *spatch signal is simple to be a 

- °' ' ' <>"S^ sfnce aX^^ *° ^"^'^ ""'^ ^i'^^' *e frequency 
such as ABS. it becomes unnecessary to form near tZ^hll^t^^ V ^"^.T* "''^"♦'y ""d by other systems 

.eft front whe^-lT^d 'iTAtT^:!:^:!!:^^^^^^ r3^V7r'°" ^^--T-^ n-^t-and- 

each revoking shaft - having - moreover. Rote 15-18 - tch -ar tl^ V " being alike - Rota 15-18 prepares ?n 

sensors 1 9-22 - each pickup is prepared. Each whee speed senfLc 5o *^°""t«"ng - the electromagnetism as wheel speed 

r003,lT"' tire-pressure sensorSo s foi'eH f""'nals 26a-26d of ECU45'by 

fro™ th» '^•T^'^*'' ''^ ^''•^ ^^"'^'^ of the wheel sp^d sensor of SiI Z,-!!;; if ^'^^ fr*>"t ^^'^^l 12. 

from the wireless tire-pressure sensor 30 is supplied to ECulT^jl^^^Z l^- ^''T' ^'^'^ «'g"al transmitted 

Sl thrZh tK *^ w''^' ^"^^'^ ^9-22- *e tenSinal 26 of EcJJsl^^^^ "-'^^ -vstem (ABS) which uses 

iod MoriL^'i^'"* ^'^'■'^ connecting with a buffer circuit 4f^ro^'!J " """^^^^^^ *<> the RF receiving circuit 

e^^or^^^' the input terminal of the wheel speed signal of a bu^r';:^:r4\~d^d'^^^^^^^^ 

s^ ?fo is ' - — ^i-i of the 

circuit 42 aligns the transmit f^puencies of^e wiJe^ss Ti^-o^^^^^^^^ '° receiving 

intermediate frequency, it restores to the code oTil' e-pr?ssu4 d^^^^^^^^^^ f°- T ^/"'^^ '"^^"^^^ ^'"P™" this to an * 
supplied to the microcomputer 43 of one chip. ^ detecbon value by detecting. This code to which it restored is 

LUU33j moreover, the buffer circuit 41 — Terminal ?fia-9R^ . 

- each rotation detection pulse is shaped in ^aZlnn and t ^.J^'I^^T^^^I^ ^'"''^ ~ "^'^^ ^«"«ors 19-22 supplied - 

impedance equalization circuits 40a-;0d S'thl S\tplcrcS; Co7 'f ^'"^«/-P-tiVely. and since it received and the 

Tnd ft ' T'"" censor 30 was fZ^d byX ^otetS, ^^^^^^ t°T* ^""'^ ^''^ ^'''^'^ the wheeNn 

and after nght and left also becomes possible Drav^^? sh«L fJf m 1 !• ^"-^"g^d which location of the ring before 

the inside of this drawing, the right-and-left fron ^ Is fl a" d^^ tnH "^IT "''^^ ^'"^ ^^'"^ invention equipment 

- being alike - Rota 15-18 prepares in each revolvrng Thai - hllT^ nght-and-left rear wheels 13 and 14 - respectTvely - 

- the electromagnetism as wheel speed sensors 1 9-22 - each ni.T^ moreover. Rota 15-18 - each gear tooth - countering 
connected to the terminals 26a-26d of ECU47 by ^re harness Isa-Md 'T"'^^"^''- .^^^ ^^^^ «Peed sensors 1 9-22 are ^ 
Potstu " ^^'^^l ' 2- Moreover, the wireless tire-pressure sensor 30 is formed 

.cm L f nearest wheel in distance, and the signal transmitted 

SrthrSie*"^ f ''''' '^-22- tel°n3^2rof ECU47 -T-2^^^ '"'^ ^^^^^ ^^'^^ 

inw M ^ o^Pao'ty C01 -C04 while connecting with a huS^r i! > i 5u connected to the RF receiving circuit 

40d. Moreover, the input terminal of the wheel speeTsi^naUf a b^er^^ Vai ""^ impedance equalization circuits 40a- 

a signal of a buffer circuit 41 is grounded through the capacity C1-C4 for noise 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran.v,eb_cgi_eiie 



9nn«/in /OK 



I 

JP.l 0-3099 14.A [DETAILED DESCRIPTION] 4/7 

rejection. 

[0036] The impedance equalization circuits 40a-40d acjjust a wire harness [ 23a-23d ] impedance, and the sending signal of the 
Wireless tire-pressure sensor 30 is made easy to receive, and they inhibit that this input signal flows to a buffer circuit 41 side For 
this reason, the above-mentioned input signal is supplied to the multiplexer 48 which is a selection means through joint capacity 
C01 - C04 each, and the input signal which passed along any one of the joint capacity C01-C04 chosen by the multiplexer 48 is 
supplied to the RF receiving circuit 42. The RF receiving circuit 42 aligns the transmit frequencies of the wireless tire-pressure 
sensor 30. and after it changes and amplifies this to an intermediate frequency, it restores to the code of a tire-pressure detection 
value by detecting. This code to which it restored is supplied to the microcomputer 43 of one chip. 

[0037] moreover, the buffer 41 — Temiinals 26a-26d — respectively — since — the wheel speed sensors 19-22 supplied — each 
rotation detection pulse is shaped in waveform and a microcomputer 43 is supplied. Here, in order that the wireless tire-pressure 
sensor 30 may stop power consumption and may prolong a life, for example, as shown in drawing 8 (B) every several hours, it 
outputs eight dispatch signals continuously. All of these contents of eight frames are the same. Moreover, a microcomputer 43 
supplies a control signal to a multiplexer 48. and switches the joint capacity C01-C04 which makes connection selection as shown 
>n drawngj (A) per time amount 2 and T. 1ch-4ch in drawing supports the joint capacity C01-C04. Thereby, in a microcomputer 
43. when the output level of the high frequency receiving circuit 42 serves as max. it can know that the dispatch signal is supplied 
through the joint capacity which is making connection selection, and a switch of a multiplexer 48 is stopped so that the wire 
harness with which the dispatch signal was received may be chosen, until ignition-ofF comes after that 

[0038] Although it cannot recognize [ in which wheel the wireless tire-pressure sensor 30 is formed after rotation and among four 
flowers, and ] automatically in the 2nd example, this can be automatically recognized in the 3rd example. Drawing 9 shows the block 
diagram of the 4th example of this invention equipment the inside of this drawing, the right-and-left front wheels 1 1 and 12 and 
the nght-and-left rear wheels 13 and 14 — respectively — being alike — Rota 15-18 prepares in each revolving shaft — having — 
moreover, Rota 15-18 — each gear tooth — countering — the electromagnet! sm as wheel speed sensors 1 9-22 — each pickup is 
prepared. The wheel speed sensors 19-22 are connected to the tenminals 26a-26d of ECU49 by the wire harness wiring 23a-23d 
rnAoo^'^®''* wireless tire-pressure sensor 50 as a transmitting means is fonned in the interior of the tire of a front wheel 12 
L0039J Drawing 10 shows the block diagram of the wireless tire-pressure sensor 50. Among this drawing, an air pressure gage 31 
detects a tire pressure, and supplies the detection value to the coding section 32. In the coding section 32. a tire-pressure 
detection value is changed into a predetermined code, and a sending circuit 33 is supplied. A sending circuit 33 modulates a 
subcamer in code supplied, makes it the sending signal whose frequency is 300MHz or about 60MHz, and transmits this from an 
antenna 34. An antenna 51 receives the high-frequency power transmitted from ECU49. This high-frequency power is detected in 
the received detector circuit 52. and the power obtained by this is stored in the dc-battery built in the power control section 53 
The power control section 53 stabilizes the power source from a built-in dc-battery, and supplies it to an air pressure gage 31 the 
coding section 32. and sending-circuit 33 each. The above-mentioned antenna 51 and the received detector circuit 52 correspond 
to a high-frequency power receiving means. 

[0040] It is received by the wire harness of the wheel speed sensor of the nearest wheel in distance, and the signal transmitted 
from the wireless tire-pressure sensor 50 is supplied to ECU49. ECU49 is controlling the anti-lock brake system (ABS) which uses 
each signal of the wheel speed sensors 1 9-22. the terminal 26 of ECU49 — a-26d of each is connected to the RF receiving circuit 
An} the joint capacity C01-C04 while connecting with a buffer circuit 41 through the impedance equalization circuits 40a- 

40d. Moreover, the input temiinal of the wheel speed signal of a buffer circuit 41 is grounded through the capacity C1-C4 for noise 
reiectjon. 



[0041] The .mpedance equalization circuits 40a-40d a<ljust a wire harness [ 23a-23d ] impedance, and the sending signal of the 
wireless tire-pressure sensor 50 is made easy to receive, and they inhibit that this input signal flows to a buffer circuit 41 side For 
tnis reason the above-mentioned input signal is supplied to a multiplexer 48 through joint capacity C01 - C04 each, and the input 
signal which passed along any one of the joint capacity C301-C04 chosen by the rtiultiplexer 48 is supplied to the RF receiving 
circuit 42 through a switch 55. 

[0042] The RF receiving circuit 42 aligns the transmit fi^quencies of the wireless tire-pressure sensor 50. and after it changes and 
ampiities this to an intermediate frequency, it restores to the code of a tire-pressure detection value by detecting. This code to 
which It restored IS supplied to the microcomputer 43 of one chip, moreover, the buffer 41 — Terminals 26a-26d — respectively - 
- since — the wheel speed sensors 19-22 supplied — each rotation detection pulse is shaped in waveform and a microcomputer 
43 IS supplied. 

[0043] A microcomputer 43 supplies a control signal to a multiplexer 48 in the condition of having made the high frequency 
receiving circuit 42 choosing it as a switch 55. and switches the joint capacity C01-C04 which makes connection selection per time 
amount 2 and T. Thereby, in a microcomputer 43. when the output level of the high frequency receiving circuit 42 serves as max it 
can know that the dispatch signal is supplied through the Joint capacity which is making connection selection, and a switch of a * 
multiplexer 48 is stopped so that the wire harness with which the dispatch signal was received may be chosen, until ignition-ofF 
comes after that. 

[0044] A switch 55 chooses either of the RF receiving circuit 42 and the high-frequency power sending circuit 56 as a high- 
frequency power transmitting means by control of a microcomputer 43. and connects it to a multiplexer 48. If the high-frequency 
power sending circuit 56 is chosen with a switch 55. the high-frequency power which the high-frequency power sending circuit 56 
"-f !11 *° "^'"^ harness con-esponding to the wheel in which the wireless tire-pressure sensor 50 was formed 

through the joint capacity which has chosen the multiplexer 48, and will be transmitted from this wire harness to the wireless tire- 
rnn!o ? ^"^ dc-battery in the power control section 53. 

L0045J In this 4th example, since the power source of the wireless tire-pressure sensor 50 is supplied in the form of high- 
rrequency power from the exterior, the wireless tire-pressure sensor 50 can be used semipermanently. Although each above- 
mentioned example is a method which presumes a tire pressure by the dynamic load radius ratio, the method which presumes a tire 
pressure not only by this but by the observer may be used. In this case, drawing 1 . drawing 6 . drawing 7 . and the tire-pressure 
rnn^eT ^''"'P'"®"* ^l^^wn in dravying.U instead of the microcomputer 43 of each d rawing 9 are used 

L0046j In drawing 1 1 . the wheel speed signal detected by the wheel speed sensor is supplied to the band pass filter group 1 10 
Here, the wheel speed signal of each four ring of a car is switched one by one for every predetermined time, and is supplied to the 
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fiT m^To1ipr,^L^lr™X*'' •™"'k "X- 8PF , .o.-nos k » .o„«h„«. T s'^T' 

„o,-,,o= Spo^\%t Z'^' tTe';:5;S„":x'?^ir H 

fh " ?"?»»'*,d n. ab<.ve-„,eM,o„ed band p,s, filter , or-nor^^rJht?J," ^" ,?"r'''«"'» '« "•■'tion.d lat.r. 
terSSTbr"* "? "> ''^ •''•-er setecL" „?,c^"20 "™ """-^"^ed by each is supplied 

?TT„7,lo*°."." op.""!- veto'" ?.ld foT™dt:S;rj^'T'f . "■^<'"""' •«* 

LTl'l^^-^^S'rj- S^^^^^^^^^^ .o „b,«K „cb o„.. Si.., is supplied b, 

L0049J next observer 1401-1405 jWe****** _ ^ i • ^.^ 

of a wheel 70. About a wheel 70. it is r„^;:ro??n";;;: JR tVrimV* '^T*?^^'' ''^^^'^ 
made as what was connected by the torsion spring 76 a cZSTr* k ^ • ""'^ °^ '"^^'a If a model is 

'iSSr ^""^ ^ ''y^^'" constituted by tfJ?s "^""^ «tate of (2) - (4) 

JR omegaR *=-KthetaRB+T 1 ... (2) 
JB omegaB '=-KthetaRB-Td ... (3) 
thetaRB*=omegaR-omegaB ... (4) 



0052] *^ above-menfoned equation of state is expressed using a vector and a matrix. 



Angular- 
72 

is the 



[Equation 1] 



U:.-J Lf _» i^j.j + [ 0 ]t. 

]T' • • • (5) 



[0054] 
[Equation 2] 



SrS ie'^^^^^^^^ e^ressed in the tire 78 with normal only deltaK 

constant K .s included in this disturbance and spring constant K oh^n! information on variation deltaK of spring 

vanafon of the pneumatic pressure of a tire can be presumed bvtrZ^ "?.''''"? Pn^^-'atic pressure of a tire 78. the 

for presumption of this disturbance, and it is the tVrqurTd from a rf-H J The technique of an observer is used 

w which should be presumed is expressed with (7) tXs " disturbance, the disturbance 



[0056] 
[Equation 3] 



[W] 



S^":^^^^^^^^^^ can be presumed theoretically Suppose 

w2 -rT/jm "^"^ti*^^'' - based on ^is (9)'equation " °' °^ « ^l^"' ^0 "-"-^^ (9) 

mnsRl Td-KdeltaK/JB) thetaRB ... (8) q^aiion. 



[0058] 
[Equation 4] 
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0 0 -K/Jft -] pCt)R -. rl/Jtt -1 



6/7 V? 



Ujb = p 0 



'0 RB' 

0 
1 
0 



W2 



(9) 



[0059] An observer presumes disturbance as one of the state variables of a system. Then, disturbance w2 of (8) types In order to 
include in the condition of a system, the dynamics of the disturbance which should be presumed are approximated by (10) formulas. 

w2*=0,.. (10) 

It means that this approximates disturbance which changes continuously in the shape of a phase (0th approximation), and if it is 
made sufficiently quick compared with change of the disturbance which should presume the disturbance presumption rate of an 
observer, this approximation is fully penmitted. (10) From a formula, it is disturbance w2. When it includes in the condition of a 
system, the extended system of (11) types is constituted. 
[0060] 
[Equation 5] 

""Si ; I = I 0 0 k/Jb 1 I I a>; I + I" o" I t, 



]■[!- 



0 
0 
I 
0 



-K/Jr 
K/Jb 
0 
0 



0-| r-6jR -| ^ pl/jR -| 
0 d.B 0 



(11) 



[0061] (1 1) Set at a ceremony and it is [wB thetaRB w2] T. It will be in the condition of being undetectable. Therefore, if an 
observer is constituted based on this system, it will be disturbance w2. State-variable omega B which cannot be measured from 
the first and thetaRB can be presumed. In order to simplify description, suppose that it decomposes and the vector and matrix of 
(11) types are expressed as follows. 
[0062] 
[Equation 6] 



X. ] 

x„ 

[U 
A,, 

[Aa. 



[A22] = 



[B, 
[B2 
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[6Jb 








T, 
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-K/Jk 


0 






1 


0 






K/Jb 


1 






0 


0 




i- 0 


0 


0 




i/j. 








[0 


0 


0 



] 



] 



[0063] At this time, it is [Condition Z] =[omegaB thetaRB w2] T. The configuration of the minimum dimension observer to presume 
IS expressed with (12) types. 

f^llfpn ^ ^? r^if^^? It 7 [~7 - [- u -] - -K _ [_ G -] - {- [- Xa - • -] - ([A1 1]. [Xa]-. [A12]. and 

[2p] + [81] and [u]) — } — = ([A21]-[G]. [Al 1]) — [— Xa — ] — + ([A22]-[G]. [A12]) — [— Zp — ] 
+ [G] and [Xa '] + ([B-2]-[G] and [81]) [u] ... (1 2) 

However, estimate of [Zp]: [Z] [Zp *]: Rate of change of estimate [Zp] [G] : If the gain which determines the presumed rate of an 
observer, and the en^or [e] of a true value [Z] and estimate [Zp] are set with [e] =[Z]-[Zp] and rate of change with en-or [e] is 
made into [ej, the relation of (13) types will be obtained. 
[0064] 

[e'] = ([A22]-[G]. [A12]) [e] ... (13) 

This expresses the presumed property of an observer and serves as a pole of the characteristic value, i.e.. an observer, of a matrix 
([A22J [G], [A12]). Therefore, the presumed rate of an observer becomes quick, so that this characteristic value separates from a 
zero in the left half plane of s flat surface. What is necessary is just to detemiine that observer gain [G] will become the presumed 
rate of hope. 

[0065] In addition, the above is disturbance w2. Disturbance w2 when spring constant K of torsion spring 76 does deltaK change of 
among observers as what is expressed with the aforementioned (8) fonmula, i.e.. w2 =(1/JB) Td+(deH:aK/JB) thetaRB, Although the 
configuration of the part to presume was explained Moment of inertia JB of the belt flank 74 of an observer JB+delta JB Moment of 
inertia JR of the rim flank 72 when it changes JR+delta JR The part presumed, respectively can constitute the disturbance at the 
time of changing similariy. 

K)066] Two or more observers 1401-1405 in the observer group 140 Each is created with the tire model corresponding to each tire 
from which tire classification, such as a radial-ply tire and a studless tire, a width of tire, the tire configuration of oblateness. etc. 
differ. Thus, if tire classification differs from a tire configuration, the resonance frequency of tire vibration of a wheel speed signal 
will serve as a different value, if the change of the above-mentioned resonance frequency by change of a tire pressure is compared 
with the difference in the resonance frequency by the difference between tire classification or a tire configuration — a small value 
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■ -•^''•^^^^^^ o,«,. „..e, spoed s,^, ^ ^„ _ 

150, of the weighting circuit 150 is weightine-factor ki-fl • ^ observer selection section 120 Since othe;m..lt!„i!«. 

drfference exceeding a threshold and a remarkabte^tfforln.^'^ ^l ' ** *««"8"'shes whether there is any remarkable 

?S«:nt*r«P S64. « between the last detection value and this detection vie It will 

Luu/uj At the initialization routine of sten <5Rd H- « u -j 

performed to each and the ma^Jmur; of Jfe C ao;:^reTsLT/ ^ ' "^^^ operation of each output signal is 

.s supplied to the multipliers 130i and 150i in the wei^?^n^ ?^n",'^n°''^'^*'°" '°°ked for. And weighting^Srtor ??- 

we,ghting-factor Kj=0 is supplied to the oti^^r^ZSTfsor.nd , sn ■ m° ^o-^^Ponding to the number i used afmSf^um ' 

^dp* de't^c? S;rS s'^pet^Src^'wteTir ---r *° ' *° ^« "-"-"^ ^" n-ngs of a car 

r^^el'^d^^r.; *° *''^P-*<='^ -ina' pr'^ure aTc^- '* "'"^'^^'^ ^ wheeUo detecj 

received dispatch signal, and the wheel speed of all the riZ7ZT.^-^' "^e^^s to obtain a tire pressure from said 

detection equipment which has a judgment means to iuda"^l r detection means. In the tire-pressure 

Jl?Ji^^^ ^''-^^'^ '^^^"^ to said jSgment means haTln f J'*"!' ^'^'^^ ^^^^^ ^Peed detected 

teo73] -Siurl^r- ? ^"""'^ ^^'^ receiiing':;e7ns ' • ^^'^^ "^^"^ '° "^^^ -c-ved dispatch s.^^ar 

- — - tiVe pressure is supplied 

S^'itatr ^'L^'-' - '"-^^^^^^^^ — becomes which 

selection means to choose the dispatch signal which anv on7«^^ Moreover, invention according to claim 3 has a 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of this invention. 

[Drawing 2] It is the block diagram of a wireless tire-pressure sensor. 

[Drawing 3l It is drawing showing the information frame format of a dispatch signal. 

[Drawing 4] It is the flow chart of tire-pressure alarm processing. 

[Drawing 5] It is the flow chart of alarm processing. 

tPrawing 6] It is the block diagram of this invention. 

[Drawing 7] It is the block diagram of this invention. 

[QrawLng J] It Is drawing for explaining the switch timing of a multiplexer. 

[Drawing 93 It is the block diagram of this invention. 

[Drawing; 10] It is the block diagram of a wireless tire-pressure sensor. 

[Drayving„]M ] It is the block diagram of tire-pressure presumption equipment. 

[Drawing 121 It is the property Rg. of a band pass filter. 

[Qrawjng 13] It is the block diagram of the observer selection section. 

[Drawing 14] It is drawing showing the dynamics model of a wheel. 

[Drayving 1 5] It is the flow chart of the processing which tire-pressure presumption equipment performs. 
[Description of Notations] 
11-14 Wheel 
15-18 Rota 

1 9-22 Wheel speed sensor 
23a-23d Wire harness 
25.45,47,49 ECU 

30 50 Wireless tire-pressure sensor 

31 Air Pressure Gage 

32 Coding Section 

33 Sending Circuit 

34 51 Antenna 

35 DC Power Supply 

36 53 Power control section 

41 Buffer Circuit 

42 RF Receiving Circuit 

43 Microcomputer 
48 Multiplexer 

52 Received Detector Circuit 
55 Switch 

110 Band Pass Filter Group 
120 Observer Selection Section 
130,150 Weighting circuit 
140 Observer Group 

1 60 Pneumatic Pressure Presumption Section 



[Translation done.] 



